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(54) ACTIVE MATRIX SUBSTRATE 

(57) Abstract 

PURPOSE: To perform uniform orientation control over 
liquid crystal by forming a laminate structure wherein 
an upper area including plural pixel electrodes arrayed 
in a matrix and a lower area including plural thin Mlm 
transistors(TFT) driving the individual pixel electrodes 
are put one over the other, and interposing a flattening 
layer between both the areas. 

CONSTITUTION: A flattening layer 11 made of 
transparent resin, etc., is provided so as to fill 
unevenness in the top surface in the lower area 
including the TFTs 3. Namely, the flattening layer 11 is 
interposed between an insulating film 8 between 2nd 
layers in the lower area and the pixel electrodes 10 in 
the lower area. This flattening layer 11 is thick enough 
to fill the unevenness of the TFTs 3 and a metal wiring 
pattern 7 and flatten them. Consequently, an orientation 
film 16 has an extremely flat surface and no step part, 
so a uniform rubbing process can be performed and the 
uniform orientation control over the entire screen is 
made possible. Further, the width of a black mask for 
shielding an orientation defective part is reducible to 



obtain effects on the improvement of the aperture rate. 
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[OO22]01O«, 04©(C) tC^L/c3>^i7 

©W"CB*«*tt«ffi*!Mflai/ri>4. ISA-CP o 1 
y©±{cPSG£fiSB3irS. X&B-C&B£tttfjH*tt 

*l/fc«ft«l/r*fflfUI*BMIf *. isc-cu^x 

h^r^l/SiE^l/r^OPaP^awS. ISDC 

^> y*tf ft is e c? i p S G£x 7 ? 

[0 02 3] 01 IB. |s]i;<04© (C) tc^Lfca 

i/raaett«j!i*flii>ri»s. 5trisA-cpo i y© 
afbJUir*. iscr¥iifb)g©s*. a*. fcsK* 

if ft -5 . v 4 P T 7 7*£tfft -5 fc». IS D C¥« 
{tfli*-7X^<!;Lr-fe;u-7T7-r^ PtcjrOPSG^x 

C©f^-Y + >y?r'ffft^„ 
[ 0 0 2 4 ] **Mtc*>3&>4BBP*©»##atc 

». a 1 2 *#jHbt8e*©^5 vwztm&zmm 

fcBW&fS. HwfSSKC. TFTS^2 1 ©rt«®CC 
«B'rS©ie?iJf7 5 i 'CiS^ffi2 2A^v h 'J WW 
BR3ti-Ct»S. ^?£B3HBS2 2©l8l(Ctt&]Krai 
/<*>2 3*^W6^-CC^ 0 H^®2 2i2feME® 

^*>2 3 tomammomm^mifbtix^i. n 

7t. Bi3R«ffi2 2©-rfffiBiBf>Jf y^tclt^SC*. 
*ft2 4%il^T»ffl*«2 5#fl»3ftTt>*. ^ 
SS2 5©F»?Rffl«:BJt|aiaffi2 6*^(S§nri>S. 
§6«c. 5i>{c»«-J-SB3R»B2 2©IB«:fi^-j-att 
CC7'77J'VXi'2 7*5^**x>^§tirc>4. JPtlfilS 
K2 5£TFTSt£2 1 i©T^ y > K v-y 

2 2©^S|5<!:ffift-7rt,>l>. S£oC. 7 , 7-;>77^2 
7(CJ:0HStiAJIP«©^£«nR«S2 2©^j£(c 
tfc^/hS < ft-5Tl»S. ^S^fiECCiO 7*5 7 
*2 7«*©igti4|»±l,3>h7^ P©^#^0-,r 

?CCtt-<HJRSS2 2 ©^S(i/J^$ < . W^lfiflffiS* 
«S-rSHP»© 1 tffi«S6«:/bS<4-7'Ci>S. Sf-7 
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[00 2 5] CftKttU SI 3&#§mttfrfri>7y 

HM»*WLr**. H^rT^SC. TFTffig2 1(D 
XSIBIiQi«aabStl(c99iVffifUi2 8#*tt3*iT* 

^6M^2 2©«W»4S*1"*«K*«EII^ 
£>2 3#TFT*R2 l±«C^'*->yjBlS3*iri» 

Z^mLX. £«E»rC*>2 3B, «*CCii««fi2 

2<D4as5<t^ffi«tcsrs&ort^s. fitot, a^m 

fi 2 2 <D^t& Bg2?U b* v * ICtt^^m < r> rt > 4 . 

$ B B B 2 4£;ftLTttMiegUc#ftS&2 5lCB 
:/7?*vx*BffM3*iTl>fc(,\, B*6W€>fr&* 
K> ^S1E2 5flfr6ROTPfltt'&B» BlWtt* 

4o tt*J*Wrtt#)SiBR^^>2 3*^7^^^^ 

tf. 5C»CC|«»-rSiB3Wllffi2 2<D«lf»«:?Qor. 3 

[0 02 6] HI 4 « % HI 2Ct^Lfcft3fc^©¥ffi^ 

£lt#0ri>£ o B3MS2 2B«JfflWWfr6Htf<D 
^WiBB^*>2 3Ccj:or»*tir*jO. ±TPIil* 

9iy-h7^>30{aoi^nti^ e *wtbb 

2©M#WEWtf ?*B3 0 jumCCl§[££ftT 
4*0. ^SflEMtf **B4 1 mnWHfleSJva* 

X, B3W«2 2CD*rtffiB2 2. 5/zmCCB3ES 
tiTfcO. 4#"tfttB2 5. 5^mCCBSEShTt>S. 

£ 0 ffi-^r, c©SE*Wcc*jws lBJRSfcOGWP* 
B> (16. 5*imxi9. 5/xm)xi0 0/(30 
umx4 1 Mm) = 2 6. 2Wi&S. C©8£*«rB 

^2 2 tOTv-fM > hv-^fcftSSKttff-f S 
eMW**Q, C©ftBBPSSffi8l^aL<WIB4SWri» 

2 9©rt»*>6 3. O/inKDigSB^igPBStl. ?-V 

[ 0 0 2 7 ] H 1 5 B. 013 K5*l,fc**9jK:a*S 
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t»B*A*iTBP**ft*LTC»S. HI 4(CiSLfcft 
3feWi©Jt««:SSCC-r4*. BI«CCfflJR<DiB*rSjE5»J 
t>^£3 OjimCCRJEU fi**|SlEWty^*4 1 
/imlcK£t/Tl»S. *H*SWrB, BXHPSOtTt 
jBfeW8E*fl!)16. 5/imCCJt"<> 2 5. Oj/mSfCit* 
l/Cl>S. BP%. &BBR'<*>2 3£:75 7»-7;10 
tOTfcfflTSWCi*}. HP»fflTfffi(0^*B&a^C*« 
"JlfeCCtcS. ^WWCCli^mffi2 2 4S3|S<b &&JReBS/^ 
>>2 30»ftofc»»0**HP»*6l»*ti*. 
10 X, MP«©ft*#fi^fCOi>TB. SE*019. 5 
amCCtt^. 2 1. 0 /imit'Sm^tl^ 0 SE 
»«flS*7-/>2 9©rt*»*6 3nni©M*iiBI!l 
**!0*W*S(DfC»U *#WT«*1. 5/im®*I© 

#*BH*ft«+#ras. ip^. *«w-cb*bss* 
^ >f > 2 9 B^aftR«cttR$ nrfc o 

< T?£if<D~C\ ti£*«:J:tLHP8IHa»* 1 . 5 /i miS 

¥B(16. 5Mm+2x (3. Ojnm+1. 25iu 
20 m))x(i9. 5/im+l. 5ym) xi00/(3 
0/imX4Um) = 42. 6%£ftH3tt£o IE*© 
PP$2 6. 2«CcJt^*IBft**^ateS'C*S. 
[ 0 0 2 8 ] H 1 6 B*^WCC^ST^r ^ h »J 
^^^©^«a©^*^"f«S»&KfflHr* 

4o U^^6 t TFT<DSB»CcoCir«C©ajfe1« 
fi*t«ffl-C*35ct>. ^CT, H16©«ifirB. TFT 

30 »*ajRw«:aiH-rsjb. ^M^6asa*B5 1* 

H^-f&*£CC, S«5 2 0afflCCBTFT 

ftmmmcjtmstix^z. coTFT*»a-rs«tc 

»BI*l»Bl5 3*sflE8l3tirt>4. C(OHr a 1^^5 3 
^U5-3>^ h*-;l>5 4*iID£JSKfi^* 

>5 5*iTFT(Dy-^««stcaa«ttshrc^. 

C<DTFTJ«f£OJBttCC/>"*^>y3nfciB*)B5 1 
(CiotSBBSnrc^o 3 6CC, TFT©±CCB*© 
IHei*ttfeS&¥fflft)15 6^)5!ES?nTC>4. Tfflffc 
H5 6. aBW5K )Bia«ft»0l5 3S:#iirS»r3 
40 h*-Jl/5 7 4aD-r, igaSffi5 8)WTFT(D 

5 TFTiWE^JcaBBTi** 

[ 0 0 2 9 ] H 1 7 B. 016 tcinL/dBjlcflliSOSfl 
««r7n-r«Sa»ScWriHHr*4. ©»«rSS{C-r*A, 
»l£r4^CCB»l£^S#l|B»^«:ft0r*S. HI 
6CC7nl/fc«lifi4S«cS*B. SftH 5 9 ^^ttftH 5 
50 6<7)±IW(cjfJJ5S3*it^-5W'C*S. *^S«J3E{CJ:»J 
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Il^>^ h*-;U5 7*S«)TFT^**^(ciS 
H-f**#T*5. t/frLtoPfc. B53RSffi5 8<D_t<c 

[003 0 ] 01 8ti^77-7 * JU*JB*7*?--f 

»£7 1 . 7 2 iffiSIROHIBWCOPASiifc 10 

m&l 3 4*6flWEShTt>*. $6^afi7 4C0^ffiiC 
BT F T#SlfSffKC^j£<? hrt»5. T F TBAttCC^ 

e>*Sc3nrt»5. coy- hmS7 7 

y5/y=i>*»6fcS. C©TFT«#-HH»»fll7 8 

nnfeiKR7 8ccgt^e>nfcm-n>^^ h*-;u7 9 

*aLTAMBIi^*>8 OjWtJMfifcLTOS. COD 
*Wi3B^*>8 0tt»HJBIB»*JBI8 1 fc<fc»5ttB3 20 
hri»«. S6CC, *©±(Ctt^vt/^-i/ a >B|8 2 
*W 2 r. > yj&JiSS ivct> 5. C y ^-y 3 >i 
8 211 WiB^XvCVDffitciOJSRSiitep- 
S i Na>6&*. ^?i^<-^3>Bl8 2©±(Cttit* 
BI8 33W»JS3tir*j0. TFTSaHfa. TFT^ 

^jiis^M8 o ©Dafl*a«)SttccTOkR8 4 #Jtffl 

S*lTt>*. C©¥ttfbR8 4«l nmg£(D 

?h 0 ?mti8 4 1 mzmnmmma k m-/irBTO 

»K7 8*#»LT^-=i>** h*~;U8 5#Rtt6 30 

2«^«^6&aiB*JB8 6(Cj:i5tt[HSnrc»S. C 
(DSg-rJ>£^ h*-;U8 5*^LrHBR*B8 7#T 
FT©K W>ffl«Dic«SUS»OTl>S. **S6W© 
^SWIiLT, ffl**fi8 7CCj^*3¥«{bJB8 4 

5-7.* ju^r^fwT'vh y **»K7 lflMc— ft 

XSffi 8 7 COftffllSEMII 88KJ:gtt«3*rCC>5. 
— S*[aj«ffi7 2CDrt*ffiCC«*f|oI»ffi8 9SCffi5|aj 
K9 0#ffitarja«SjhTt>S. ±T— 3*<DiEfnjK9 
0 , 8 8 (C <fc f) #E» 3 tlfcSB 7 3 ttf^QBfflttSCC 

[003 1 ] H20B, ;7Vi7v-7 j )l$m 

0, *^-7^ib*JittT*ftJI4ttaift«:H*f6ti'C so 
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C»S. ^ifi2 0 1OSi(cliTFT 

~>^ft/tgr-tf y^yn>2 024. HKDy- h 

2 0 4<t^6»fiE$tirt»s. coTFTtt*— israie 

»8t2 0 5tc±0ttH3*irc>5. TFT©7-X«« 
Sfcttff— JMMBIHt2 0 5CCSW6nfclg— 3>^^ 

h*-;U206£iIL T£JI6Sj$ ' < * > 2 0 7 #ms«g 
ttOrc^S. C(D^«iaRAjr>2 0 7BSH»Patft* 
!S2 0 8CCj:9«aS*VCl>£ o 3 6{c*©±(ctt27? 
-7^;l/*J12 0 9*i^3tir^S o C(Otfv-v a 
iUjrM2 0 8»ttntmccR (ft) . G (») . B 

(») ©ffl*4*atR»CC»»LfcfflisSS:*lxrc^. T 
FT, £JS62I§I2 0 7\ #5-7 * ;l,*B2 0 9 0130 

**»sacc^afbB2 i oaWtRsnros. ¥*fb 
112 1 o . m^mmmmm2 o 8 . m-mrmmm2 o 

ffi2 13#TFTOKU-f>gIi(|DIC«R«|»U-C(r» 

i&r*TFTcc«aft«rs«ttBU2 i4t. cnccii 

$KflS2 1 4tt¥«MbR2 1 0(CHPOfc»-3> 
h*-;U2 1 1 *»i;rii«TFT(DKU>f >8HiS 

Dcc^ii-r^-^, ^$mmu2 1 seTcctt^aibn 

2 1 0*^Lr*5-7^^jfJ12 0 9*Bd»«CR«' 

9tt¥S<bR2 1 0 480CcRW6*ir*JO. loSln 
>*^h*-;U2 1 lJB0fr6|»*tirir>4. 
■CB»-# 'J £/ U 3 > 2 0 2 tCmjiEL/cjl^mglgiijffl 
(DTFT^CjJDx, Htt8R2 2 0fcH«fCCj|5l5SS*iri» 

[0 0 32 ] 02 Hi, 02 OCC^U/cT^r ^ ^7 h 

h "J ^^1*CCEJ»JS*i/cSijRSffi2 1 3tCBi&^/77- 
y ^^12 0 9*s*H£LrR»6*in»4. fi^cD^7 
7-7^;I/*JB2 0 9ttlB^ R. G, BCClffe^nr 

mmbtcmic&mmmm2 1 3(2stw2 1 4 4 
cticc»jttrs*j»iiasB2 1 5cc»^nri^s. ig^ 

952 1 4ttSl3>^ h*-Jl/2 1 1 £/M/CTFT 

© k u >«« d itw. -xmmmm^ 
2 1 5©rt»«c».*«r^r««:«^«i«2 1 6#fts 

hri>*. ;l/*Ji2 0 9ttC©*7K8B*S2 1 

6*^«:a*"rsa«c v BjR«fi2 1 3(ow^ii^gp 

2 1 5«CS^Uri»4. JU*J12 09«3> 

a. 

-f jujrjBaft<c=3>*^ h*-jumn©*ttR 
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®SSffi©8l£Sf5K«¥iI{bM#it&/H£L-ct> 
s. c<D¥-ia{m\tmmmmfrht£ ownmrnxv 

aftsstc i;iMsm©&a&&©* £ t » *ir t, > 
fti>*. swraia^ccas. ¥*fbflitt««© 

Xi>mMNMtt|«*6tt 0. #7-7 -r ;u$©gjf4fc 

? h #-jI,**H,TJWI h 5 * ©**»** 

resferstwutfai.*. «±o*k. 49atM-c«Bn»i 
flute * 7 - 7 ^ ^ * )B * * > ?• f ^lar # -s. 

[0 03 4] 02 2 fi. *7-7^J^IW>f,7' 
S. C©##^T-tt*77-7-fH<7J12 0 9#:£MffJ{C 

RwetiTfc*). *©±{c¥«{tJt*7>3-resK:HjR 

1 3 7Wf5fiK3tiri,>-5 0 *7-7^*SI209 
ttfl^OfflSRmffitettffcLT, R, G, B©SfeMI44 
3MlR& ; Kt#ffct,T Stot, 777-7 4>\<$m2 0 
9ttlIK*ff2 1 3©W^il^gP2 1 5©#&&r. S 

«a52 1 4{ct2^Ti>*. c©&, mm\-7>s>z.f 

©KU-f^&igDtC&a-r h*-;U2 1 US 

777-7 U-£l§2 0 9JCHD04< -Ctt&eftt*. 
[0035] 13 2 3 (J, 02 2K^Uc#^©Sl5*;W 

9»&Sft*S2 1 3K»j£0-C««!W{C«fW-C«e 
StlTVS. 777-7 ^1/512 0 9«li^m©2 1 3 
©#aHBJR*2 1 5©*tt6-rSaS»2 l 4KfcRA,r 
fifoT. n>£7 b*-tl2 1 1 *>C©#7-7 

4&*m2 09 ±aofc««c v * 

7 - 7 ^ ;U jrj|(c»-e©9^4>(c*&©Ag(tiWtt<i m 

-f a itSu m*tt©attffl*nitt*flMcH«-C 

«&#ifcS©#7-7^*£&J!iLai»iI£{c 

«Hffl±Wf4SSKH*ig»-cisS3 nr t * 5 „ X. 

#7-7 4 JU£JBas=J>*27 h^-^^r/hL-CB^jtli 
h 7 > v7 jr© K u -r >««D CCgfcfcT as 

777-7^ Jb*(C^JtlSW4©^-/^>(CcfcS 

MEM h 7 > jr ©r^S^RUS £ a S . 
[0036] 
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7v h ***®cWUI«:afflLT*ffl©jtS 
TO] l/i^o 0 a f4£&#T S # 5 i l> v 8£IA** 

4. cncc^iSLr. Kifii^a»*aH-j-sai©7'7 7 

7-7^7©i*a^BlMTS^p|S6ia0. B3P$©&# 

S*(c<fc <5 ffiSKEdfip $ ft S^l?©77 7 - u f- ;Uh ft 
tcttorBj-fbrs. *)x-x9>\,y m-oohum** 

10 HhS<k(<>5»**J*S. TFT««©*ffij8t**»Jfcl> 
-fS^KJrO, Efi&©JI#tf6#a<a4£l>v$WI 

isisasscctv. 7t>yMa(ctewsEin] 

7-7^Jbi?^T7f-^7vh V 7XSS±«C— ft«(C 

»«r * . ±T-*f©»ffi©r 7 y > h fRRAt«n-c 
tsii^jams, afc. #7-7 4 frttzy-t&it 

r s*a< ¥«^ui*iii/-cia^wih7>y^ dt©F 

U-/>0«{caaS#5. C*l(C<fcv. n>^7h*- 
^©St*fflttJI^gBCCtfax..5£^-5^^*S„ X. 
T9t 4 7v [• y 7^SMIlCC^a < i feg|57>6 f JCC77 
7f7^^;^^im*«i41 |BJD< _h 
T-»©SS©T 7 ^ y > f- fflg?:^for j? i> 1 1> 9 SSS 

30 [an *^fc*>^57 7f--^ y-7 h i) tzmmom 

[02] m 1 ICTTsOtcT i> 7- 4 7-7 t- ') 77SS©S^j» 

[S3] Ht<iei*ffi*wrigsi-c*s. 

[04] Tt>?4 7-?hVi>Z.mmiCl6Mtitl2>%-3 

[05] i5ic< h*-;b©*^**-r«s:0 

[06] 04CC^l / /c3>$i' H*-JU©JKfiWft^^ 
40 fIg0-C*5. 

[07] iuc< 3>*7 h^-ibo^fiSDj^^-rifi 
0-c*s. 

[08] |5)D< 3>^7 l-*-^©^fi)Wffi?r^riS 
0-C*S„ 

[09] isit;< n>77 h*-;b©»«*ft*^-rie 

It'*7,„ 

[01 0 ] |5JD< 3>^7 t-*-^©^^*^^! 

fi0r*s. 

[0ii] ii]c< =i>$7 h*-7u©jfjfis^s*^-ri 

50 H0-C&S. 
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0-C£>£ o 

[015] *^(C**5^ 7 

[016] **wca*47*f * h y 
[017] lU^^mri'f^vF y** 

[018] *«9B«c^ST^f*^^vh y**M#5 

[019] «£*or fr^vF'Ji; xS«©-«tttt 

[02 0 ] *«?8K:^S5j->^yy^77-7 

[02 1 ] 02 OlcfjkLtcTtT a7-7Y y **Stg<D 20 15 iSfrJg 
SKKftTBHr**. * 16 EfiM 
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* [022] 4 >\t*iitflL<oi&£miijk 

[02 3] 02 2CC^Uc7*r^vh 'J ^XffigcD 

1 T^f^vM^xlS 
2 
3 
4 

10 5 
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1 1 WW 
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54 TFT 
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54 TFT 
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*)S3^JI|K:|fciBJI|6TB7#35^ y- 



1#RJ J P6-24243 3 



i&imm mt&mi 7&©2©«Sic<fc**iiE©i8ts 

imtB 3 ¥fiX 11^(1999) 1 1^50 

1£®%*t) 8HW6-2 424 3 3 
[fiHB] ¥fiX6^ ( 1 9 94) 9£2B 
[WHS] &B8*H*&«6-2 4 2 5 
[{MRS*] #$i¥5-3 47 3 49 

G02F 1/1333 505 

1/136 500 

[F I 3 

C02F 1/1333 505 

1/136 500 

[fflfcUH] ¥fi£l 1¥2£22B 

[ffliE>Pf^3lB«] ftfjfft$<Z)flgH 
£H 

[imm2] flrevgftJiu. T««w*ffi©iaia* 

[ SUm 3 ] MGMttMlB 7 * y JWf 6 ft * 
*41$»4-rS8ll*3H2Sa«W>7d'f--f 7v f- y 
fu 

o, jjjrgyi»©jiijgg§a, ^Mfbi^/ro-c^tf e> 

h*-JU£ffiDT#)fct5igl»h-7>^;*. 

%2§al8©7»fw7'-7h y»Xgfi. 

£-f 5fj#]j5§5i£©T»r-f 7~v h 'J »7,§j. 

fk»«:j:»)tSH34iri»S**lSfti-ra»3ai4SBtt 
©Ti'f-^T'vhV^XStg. 

[ifjREsj stream** h*-n>©jggpa>6¥isft 



tuittisftsff m l r i » 1 1 z>imm4 ten© 

n^*«r#st<t-rs»*3i i EK©7i'f- ^7-7 h y 
[i§^i 3 3 miifi?-? -i^timit. m*<Dwm 
£ r sheeh i 2 §et£©7 »f^/7 h y 

& 

1 ieK©7i'r h y tzmm. 

mmi 53 »iih5>^*4aB9f4««c^« 

©¥6tt*iB«:tltt©lHR«B*"T h 'J 7XtKCCia?iJL 



7 $t ■< -9-7 v y 9 z&ftvm&xm. 

l tc&witt mzft® i -r znxmi 6iaig©7 9 
?a-?-?vv9 xm^om^m. 

[ mxm 2 o i mum~ xn» r » y ju® ggfr p> ft a 
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